Microtubule-associated protein tau is phosphorylated by protein kinase C on its tubulin binding domain.
We have analyzed the in vitro phosphorylation of tau protein by Ca2+/calmodulin-dependent protein kinase, casein kinase II, and proline-directed serine/threonine protein kinase. These kinases phosphorylate tau protein in sites localized in different regions of the molecule, as determined by peptide mapping analyses. Focusing on the phosphorylation of tau by protein kinase C, it was calculated as an incorporation of 4 mol of phosphate/mol of tau. Limited proteolysis assays suggest that the phosphorylation sites could be located within the tubulin-binding domain. Direct phosphorylation of synthetic peptides corresponding to the cysteine-containing tubulin-binding region present in both fetal and adult tau isoforms demonstrates that serine 313 is modified by protein kinase C. Phosphorylation of the synthetic peptide by protein kinase C diminishes its binding to tubulin, as compared with the unphosphorylated peptide.